We report here a case of a 53-year-old womanwith mitochondrial 3243 (A-*G) mutation diabetes. Diabetes mellitus was diagnosed at 39 years of age. At 50 years of age, cardiomyopathy and hypothyroidism were noted. At 53 years of age, the patient was admitted to our hospital for treatment of necrotic ulceration of toes. However, she died of massive heart failure. Pathological examination at autopsy showed a decrease in size, number, and acidophilicity of islets in the pancreas. Immunohistochemical stain revealed a decrease in the p-cell population to 20.5± 9.2% and a relative increase in a-cell population to 48.6±
Introduction
Mutation of mitochondrial DNA 3243 (A->*G) was first reported by van den Ouweland et al in 1992 (1) . Kadowaki et al reported that the incidence of the mutation is 1% of diabetic patients in Japan (2). Gerbitz et al estimated that 1.5% of diabetic patients have the mutation (3). Diabetes with the mitochondrial DNA 3243 (A-*G) mutation has several characteristics: progressively decreasing insulin secretion, maternal inheritance, frequent occurrence of deafness, cardiomyopathy, disorder of the cardiac electrical pathway, muscle atrophy, and rarely, obesity. At onset, many patients can regain sufficient insulin secretion by treatment with sulfonylureas, but most cases require insulin therapy to correct the rapidly diminishing insulin secretion. As there are few reports of pathological analysis of the pancreas (4-7), the association of diminishing insulin secretion with diabetes onset has not been fully clarified.
Here, a deceased patient with diabetes with the mitochondrial DNA 3243 (A-*G) mutation was autopsied, and the a-and P-cells in the pancreas were examined.
Case Report
A 53-year-old womanwith leg edema was admitted to our hospital complaining of ulceration of toes. She had been deaf in the right ear from birth and suffered sensory hearing loss in the left ear from 30 years of age. She had heart failure at 42 and cerebral infarction at 48. Her father had hypertension and acute myocardial infarction, but there was no family history of diabetes mellitus, including her mother and grandmother, or hearing loss. Although urinary sugar was first noted at 34 years of age during pregnancy, she did not consult medical services. Figure 1 . Mitochondrial mutation 3243 from adenine to guanine was detected in white blood cells. Total DNA was isolated from blood. A 427 bp fragment encompassing the tRNA Leu (UUR) mutation site located at nucleotide 3243 was amplified by PCR with forward primer, 5 -AAGGTTCGTTTGTTCAA CGA (from 3029 to 3048) and reverse primer 5 -AGCGAAG GGTTGTAGTAGCC (from 3437 to 3456). The fragment was digested with Apa-1 at 37°C overnight, followed by electrophoresis on a 1% agarose gel. Bands were visualized by ethidium bromide. The mitochontrial DNA of the patient (Lane 4) was partially separated to 214 bp and 213 bp with Apa-1 treatment.
chondrial 3243 mutation (A-*G) was detected in white blood cell analysis (Fig. 1) . Anti-GAD antibody was negative. Suggested by the genetic information, dilated cardiomyopathy and hypothyroidism were found at 50 years of age. 360 mg/day, the creatinine clearance level was decreased to 15.0 ml/min. Insulin secretion had diminished because urinary C-peptide was decreased to 4.0 ug/day and glucagoninduced incremental C-peptide at 6 minutes was 0.3 ng/ml ( Table 1 ). The patient died in hospital at age 53 of severe heart failure despite intensive therapy, in April 1999. Pathophysiological examination of the pancreas at autopsy revealed decreased size, number, and acidophilicity of islets (Fig. 2) . Alpha-and P-cells were identified by immunohistochemical staining with insulin and glucagon (Fig. 3) , which showed a decrease in p-cell population (20.5±9.2%) and an increase in a-cell population (48.6±1 1.5%) (Fig.  4) . Fibrosis and ragged fiber were observed in myocardial muscle and also in muscles of iliacus, psoas, and tongue. The kidney exhibited
Discussion
The patient had the mitochondrial mutation 3243 (A-Kj), detected by peripheral white blood cell analysis, with diabetes mellitus, sensory deafness, cardiomyopathy, and hypothyroidism. Diabetes mellitus with a mitochondrial DNA mutation is known to result in a rapid and severe decrease in insulin secretion, which was the main cause of the onset of diabetes in this case. Only a few reports have investigated the pathological features of the pancreas in diabetic patients with a mitochondrial DNA mutation (A^G) (4-7). The four cases to date all reported a large decrease in the pancreatic P-cell population, as seen in this patient. Although an increase in the population of a-cells was observed in this case immunohistochemical stain (anti-glucagon) xlOO (anti-insulin) xlOO 
